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WORKING GROUP 11l

"RING BASED SOURCES" OBJECTIVES

* Transverse and longitudinal dynamics. Modelization
* Ultimate performances opening new scientific opportunities

* Present situation and prospects concerning SRFELs
* Sources comparison
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"RING BASED SOURCES" REPORT
6th april WGS3-4

Longitudinal beam dynamics- Short electron bunches
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"RING BASED SOURCES" REPORT

Brilliance

o focalization closer to the sample at ESRF
o operation at 4 GeV at ESRF

o Spring8, Astrid

o long insertion devices

. ‘ : -
Topping-up at APS hm Ji}o ?rc vw ffo**"” ke 7

SRFELs

o new lasing at DELTA

o shorter wavelength operation

o relaible operation of Super-ACO and DUKE

o users applications combining FEL and synchrotron radiation
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Main Parameters of the ELETTRA FEL Project

FEL beam

KElectron beam

17.7 m, 14.7 m

Centre of undulator

4m

18.6 m, 158 m

0.78 m

__ nd ulatnf

100 mm, 2 x 20

4.76 m

18 mm

35mmx 35 mm x 25 mm

5.9-6.1
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Ultlmate SRFEL perf
. ex of SOLEIL =

e. beam

1.5 GeV
4 bunches
ox = 160 pm- 65 = 126 um
20 mA : Oy =102, 6] =30 ps
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tunability :
oscillator mode : 400-150 (100?) nm
coherent harmonic generation : 150-50 nm
2 color FEL
power = 5-50 W
1-5 ps pulses at 280 ns to 1 us rep. rate
relative linewidth : 107%-10"

ajustable polarisation
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Ultlmate SRFEL perf
ex of SOLEIL
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" Ultimate SRFEL perf.
. -Sources comparisons
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Ultimate SRFEL perf.
Sources comparisons
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Comparison of various types of the coherent X-

ray sources:
ESRF LCLS MARS
storage linac
ring
Wavelength, nm 3 15 1
Electron energy, GeV 6 14 54
Average current, A 2 3x10°8 10
Peak current, A 3.4x10° 1
Relative energy spread 2x10™ 1x10”
Emittance, nm €x 4 3x102 3%107
€2 2.5x107

Undulator period, cm 4.2 3 1.5
Undulator length, m 5 100 150
Coherent flux, photon/s 6x102 | 6x10™ | 7x10"”
Bandwidth 10 10° 10*
Average brightness, 10% 6x10%2 | 3x10%
ph/s/mm?*/mrad/0.1%BW
Peak brightness, --//-- 510 | 3x10%
Transverse size of source | o, 350 9 10
(standard deviation), ym |oc, &
Radiation transverse diver- |oy 13 2 1
gence (standard deviation), |6, 3
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